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                               Introduction
   Play is the child's `job', and children use most of their time each day for play.
Research on play has a long tradition but although the number of studies is immense,
a generally accepted definition of the concept is still missing.
   Hurlock (1932) cites the factors which influence children's play: health, the
development of movement, intelligence, gender, environment, and the amount of play
equlpment.
   Day (1972) indicated that regardless of its form or structure, play is motivated by
an interaction of the conditions of the players with those of the environment. The
environment must contain elements conducive to an interchange with the elements in
the motivational state of the individual. This produces activity characterized by
pleasure, interest, and reduction of tension. The elements that produce playful
behaviour may be similar to those that evoke curiosity and produce exploratory
behaviour.
   There are two aspects of the play environment of children to be considered: space
and the play equipment. Bates (1970) observed two-year-olds and three-year-olds in
a play group consisting of normal children in a nursery school in Oregon. It became
clear that children's mutual collision increases, while girls play in smaller subgroups
and boys in bigger subgroups, as group size increases. But in this research, observation
was performed only once and the group size was not controlled, as is also the case in
the research of Hutt and Vaizey (1960).
   McGrew (1972) observed 20 three-year-olds and 20 four-year-olds at a nursery
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school in Edinburgh. The number of children observed indoors was changed by taking
half of the children outdoors in alternate sessions. But clearly significant results did
not arise from this research. In this research he changed two variables: a) the number
of children was changed while the size of play space was kept constant (social
density) ; b) the amount of space was changed while the number of children was kept
constant (space density) . His method of isolating one variable from another variable,
using the same observation place was valuable.
    Preiser (1972) developed McGrew's work by observing 15 children at a nursery
class in Virginia in a play space reduced to one-third of McGrew's. However, the
reduction in space, did not have an effect on social interaction or aggressiveness.
Gilligan (1970) observed groups of four-year and five-year-olds in New York under
various conditions of space in a playground. He also found that the change of space
did not influence social interaction and leadership. Price (1971) investigated 22 groups
of kindergarteners and first graders in primary schools in New York. In this study, the
space varied between a crowded situation and an uncrowded situation. In the crowded
space the activities involving movement decreased in frequency of occurrence. The
activities of `talk to/from other child' and `play with other children' were scarcely
observed. The categories of `play alone' and `automanipulation' increased with
crowdedness. Price's results contradict the results of McGrew, Preiser and Gilligan.
But Price's study was different from the other three studies in the density of children
in the space and also in the age range of the children. In Price's study, the children
were observed under extremely crowded conditions of ten square feet per child. Loo
(1972) also observed ten groups, each of six children, under the two space conditions
of 15 square feet per child and 45 square feet per child. In Loo's study, children,
especially boys became less aggressive under crowded space conditions, and it was also
observed that `group play' decreased while `play alone' increased for both boys and
girls. The latter result supports that of Price's studies. In trying to clarify the relation
between the characteristics of play in preschoolers and spatial density, these studies
varied only the amount of space and the number of children, while the amount of play
equipment remained constant. Smith and Connolly (1980) suggested that differences
in the amount of play equipment per child might affect the child's play and the
researcher's definition of aggression.
    In order to investigate the effects of crowding, Smith and Connolly (1980) system-
atically varied the amount of play equipment, as well as space and the number of
children. Spatial densities of 15, 25, 50 and 75 square feet per child were examined.
The results showed that reduced space per child reduced the amount of gross-motor
play. Increased crowding had little effect on the children's social behaviour until the
density reached 25 square feet per child. When the density was changed from 25 to 15
square feet per child, there was a marked increase in aggression and a significant
reduction in `group play'.
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   In our pilot study (Shinno, 1986) , it became clear that the amount of space affected
play in the four-year-old age groups (C and D groups) less than the amount of play
equipment, the kind of play equipment or the gender of the child.
   Smith and Connolly (1980) did not control the age of the children but mixed
children from two to five years of age. Even though the children's age range in
kindergartens in Japan is same as this, age groups are not often mixed as in Smith and
Connolly's study. The present study was performed under Japanese circumstances
(i. e. each observed group consisted of children of the same age.).
   The present study investigates the play of the youngest group in the kindergarten
(the three-year-old age group), using an ecological method to examine the relation-
ship between behaviour and the amount of play equipment and to clarify the relation
between play and gender difference, and examine the location in the playing space.
Methods
1) introduction
   The play of children at the kindergarten attached to the Faculty of Education of
Nagasaki University was studied. The age group of classes is defined by age of the
beginning of the school year in April. At the kindergarten, there are two classes of
five- year-olds and two classes of four-year-olds with about sixteen boys and girls
each, as well as one class of three-year-olds, with nine boys and nine girls. The two
five-year-old classes were labelled A and B groups, the four-year old classes were
labelled C and D groups. Since there was only one three-year-old class, the observa-
tions of this age group were done over two years, These two three-year-old groups
were labelled E and F. The results of observation of the four-year-old groups, (C and
D) have already been published (Shinno, 1986). In that paper, the two four-year-old
groups were referred to as A and B groups; herein, they will be referred to as C and
D groups throughout.) .
2) Subjects
   Groups E and F contained six boys and six girls who were selected from the total
nine boys and nine girls in their classes. They were observed playing with all of their
classmates. The average age in E group for all subjects was 52 months (between 49
months and 56 months) SD 1.68; for boys, 52 months (between 49 months and 60
months) SD 1.50; and for girls, 53 months (between 50 months and 60 months) SD 1,
50. The average age in F group for all subjects was 49 months (between 45 months and
55 months) SD 3.68; for boys, 49 months (between 46 months and 55 months) SD 3.77
and for girls, 49 months (between 46 months and 55 months) SD 3.14.
3) 71he Place of observation
   The children were observed at the playroom in the kindergarten attached to the
Faculty of Education of Nagasaki University. This room measures 144 square meters,
but we limited the space to 54 square meters (7.2m by 7.5m). The observed space was
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separated off with a curtain.
4) The amount of Pldy equipment
   The type and amount of equipment employed in these observations was the same
as in the pilot study (Shinno, 1986).
5) Environmental conditions
   The amount of play equipment was varied to give three conditions and the size of
the playroom was not changed. The basic set of play equipment was labelled the one
-toy condition; the other conditions were twice the basic set (two-toy) and three times
the basic set (three-toy). Each condition was presented to the subjects three times. In
order to avoid systematic bias we started our observations with the 2-toy condition
and the remaining eight sets of conditions were presented randomly.
6) Method of observation
   In each observational period four observers shared the monitoring of the 12
subjects and recorded the children's behaviour in detail. In addition, the behaviour of
the children was recorded by five video cameras. The observers and cameras were
outside and above the play space. They did not interfere with the play but were visible
to the subjects.
   A time sampling method was employed to record the children's behaviour. One
observation session lasted for twenty minutes. The session consisted of the observa-
tion of each individual child and of the whole group. Individual observation was
performed on each of the selected children twice in each observational session, for 40
seconds at a time. The whole group was observed once each session, from 1 minute
after the beginning of the session for 30 seconds. Where more than one observation
session was conducted on a given group in one day, there was an interval between each
sesslon.
   A scanning method was employed in order to clarify the position of the children
within the space and records were made three times every five minutes. We did not
add the position of the child again where he or she stayed in the same place.
7) Attendunce
   The average attendance of the subjects in E group was 94% (one-toy condition),
97% (two-toy condition) and 97% (three-toy condition), and that in F group was
100% for every toy condition.
8) 772e term of observation
   E group was observed from 10th January to 23rd January 1986, while F group
observation was done from 17th November to 5th December 1986.
9) Method of deta analysis
   The data were analysed by choice of companions (11 categories), choice of play
(20 categories) , `narrow' behaviour units (78 categories) and `wide' behaviour units (24
categories, of which 16 were composites of some of the above 78 `narrow' behaviour
units). Each occurrence of each category was recorded.
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                                 Results
   The results for the E group (January 1986) and F group (November 1986) were
analysed according to: 1) the effect of the amount of play equipment; 2) gender
differences; and 3) location in the observed space.
  1) The effect of the amount of play equipment
   Table 1 shows the results of the analysis of variance in the choice of companion,
the choice of activities, `narrow' behaviour units (78 categories) and `wide' behaviour
units (24 categories). The table shows the number of categories which showed
statistically signficant variance. The left figure is the sum for the E group, the right
one is the sum for the F group.


















   It was considered that significance at the 5 per cent level in both E and F groups
indicated a definite effect. It was also considered that significance at the 5 per cent
Ievel in one group together with a 10 per cent level in the other group is suggestive of
a definite effect. (These guidelines are followed in the rest of the paper.)
   The occurrence frequency of each category under each variation of the amount of
play equipment is shown in Tables 2 to 5. Each age group was observed three times
under each condition of amount of play equipment and the occurrences of each analytic
category were totalled over the three observation periods.
(!) The choice of companion
   Table 2 shows the choice of companion under each of the three conditions and the
statistical significance of the occurrence of each choice in each group.
   The total number of categories showing a statistically significant variation over
the three sets of conditions over the two groups was five and this figure was above the
chance level. Analysing the results of these five categories, the category `subgroup of
four or more' showed significant variation in both E and F groups. The T-test was
carried out to compare the three conditions.
   In the E group, significant variation at the 5 per cent level between the two-toy
and three-toy conditions was revealed. In the F group, there was significant variation
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between the one-toy and two-toy conditions, and between the two-toy and three-toy
conditions. However, the frequency of occurrence rose with the amount of play
equipment in the E group, and vice versa in F the group, so this result cannot be
trusted.
@ The choice of play
   Table 3 shows the occurrence of each choice of play under the three conditions and
the statistically significant variation between the three conditions in each group.
   Table 3 shows that statistically significant variation was shown in four categories
in the E group and three categories in the F group and that the total number of
significant categories was seven. As this figure was over the chance level (shown in
Table 1), the T-test was carried out for the categories common to both groups.
   Under `Table play', it became clear that there was a significant variance between
the two-toy and three-toy conditions, and between the three-toy and one-toy condi-
tions in the F group. There was no significant difference with respect to the amount
of play equipment in the E group. Thus, the trust effect was not shown in `Table play'.
   Under `Tricycle', it became clear that there was a significant variation in the E
group, between the one-toy and two-toy conditions, and between the one-toy and three
-toy conditions in the F group. It seems that the frequency of occurrence of variations
in the choice of play reduces significantly with the reduction of the amount of play
equipment.
@`Narrow' behaviour units
    Table 4 shows total occurrence of the 78 `narrow' behaviour units and the level of
Table3 Choice
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1 2 3 E 1 2 3 E
1. Tableplay 26 21 32 * 18 22 47 * **
2. Wendyhouse 15 18 19 17 24 19
3. Doll 20 29 28 19 5 5 **
4. Plasticteaset 14 15 12 11 12 13
5. Slide 11 21 11 (*) 22 18 18
6. Toychest o o o 1 o o
7. Tricycle 7 11 17 * 3 12 18 * **
8. Books 4 2 2 5 1 1 (*)
9. Woodenblocks 33 12 8 *** 15 15 4 (*)
10. Teiephone 2 o 2 1 4 1
11. Musicalinstruments o 1 o 2 7 5
12. Pram o 1 o o o o
13. Rough-and-tumbleplay 1 3 1 1 o 2
14. Miscellaneousplay 5 6 6 29 29 21
15. Fantastyplay 20 7 17 (*) 2 4 1
16. Unusualuseofapparatus o 1 o 1 9 3
17. Roomfitments 5 9 7 3 5 3
18. Talking 5 5 5 2 3 3
19. Noactivity 21 26 27 6 6 8
20. Other 4 10 1 * 11 7 7
                                           i
significance under each of the play conditions. As shown in Table 4, there were 8
significantly varying units and, as this is the same as the chance level, variance was not
examined by the T-test.
@`Wide' behaviour units
   Table 5 shows the total frequency of occurrence of the 24 `wide' behaviour units
under each of the play conditions and the significance levels. There was only one
significant variation level in the E group, and no significant variation level in the F
group. This figure was under the chance level (shown in Table 1),so the trust effect
of the amount of play equipment on the 24 behaviour units was not clear.
  2) Gender differences
   Table 6 shows the number of significantly varying categories in the choice of
companion, choice of activities, `narrow' behaviour units and `wide' behaviour units as
well as the levels expected by chance. In this table, X indicates an effect of gender,
while EX indicates an effect the interaction of gender and the amount of play equip-
c
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Table 4 78 `Narrow' behaviour unlts
group Egroup Fgroup
amountofplay
.Categoriesequipment 1 2 3 E 1 2 3 E
1.Simplesmile 18 21 13 31 39 23
2.Uppersmile 22 21 34 36 25 23
3.0pensmile 9 9 4 15 13 4
4.Pucker 2 10 4 * 2 6 12
5.Cry/scream o 6 1 1 4 8
6.Chuckle 1 o o 3 1 1
7.Squeal 6 5 10 14 19 3 (*)
8.Playnoise 19 4 24 (*) 2 4 12 (*)
9.Talkingalone 12 11 10 22 32 56 (*)
10.TalkingparaHel 23 19 20 5 14 9
11.Talkingtochild 231 257 247 141 171 133
12.Talkingfromchild l58 194 189 74 108 77
13.Lookaround 16 6 11 28 24 28
14.Lookindistance 16 25 24 18 15 7
15.Watchchild 12 IZ 9 4 10 4
16.Glanceatchild 116 117 129 l15 120 122
17.Glanceatobserver 22 30 30 34 30 26
18.Lookatchild 88 72 66 40 59 50
19.Lookatobserver 11 11 7 2 4 3
20.Stareatchild 73 87 73 86 91 76
21.Stareatobserver 2 8 5 7 9 3
22.Contactapparatus 44 65 37 * 29 41 47 (*)
23.Holdhandswithchild 1 o 1 o 1 1
24.Physicalcontacttochild 25 23 23 48 40 41
25.Physicalcontactfromchild 24 26 31 56 45 25 (*)
26.Stand 138 143 122 142 127 140
27.Sit 111 116 108 119 99 77 *
28.Kneel 57 50 43 19 26 21
29.Crouch 53 47 35 36 27 20
30.Lie 10 14 13 15 9 7
31.Walk 116 128 90 108 108 74 (*)
32.Shuffle 13 5 4 * 19 10 9
33.Run 30 30 19 43 26 15
34.Jump/hop 23 17 19 20 31 8 *
35.Skip 3 8 3 6 2 1
36.Climb 20 41 17 * 54 32 37
37.Slide l6 28 18 26 12 18
38.Crawl 5 4 1 5 4 .6




.Categoriesequlpment 1 2 3 E 1 2 3 E
39.Wrestle/tumble o o o o o o
40.Chase/freegrouprun 1 2 o 4 o o
41.Playbest o o l 1 1 o
42.Point 17 17 27 18 13 11
43.Showobject 4 4 4 1 3 2
44.Holdoutobject 4 2 2 1 2 3
45.Giveobject 9 7 8 9 6 3
46.Receiveobject 6 9 6 14 9 8
47.Pickupobject 204 271 214 185 184 170
48.Putdownobject 169 243 176 156 184 147
49.Holdobject 74 70 76 63 59 81 *･**
50.Carryobject 5 4 5 2 7 2
51.Pushobject 1 1 3 3 9 6
52.Pullobject o o o 2 9 o (*)
53.Kickobject o o 2 1 3 9
54.Throwobject 5 o 6 10 o 8
55.Hitobject 10 4 o 1 14 27
56.Pedal 14 12 9 7 5 15
57.Propel 6 5 11 1 4 8
58.Finemanipulation 17 14 26 5 9 5
59.Grossmanipulation 1 1 4 4 3 o
60.Physicalaggression 3 7 l 3 7 9
61.Dominate 7 4 2 o o 1
62.Disputeobject 2 1 o 2 7 2 (*)
63.Failtotakeobject o 1 1 1 2 1
64.Submit 6 2 7 2 1 o
65.Suck 8 13 13 o 2 6
66.Tongue/lips o o o 7 9 16
67.Rubeyes 8 6 15 4 11 6
68.Nosecontact 11 4 11 12 3 14 **
69.Earcontact o 1 1 1 1 2
70.Handtoface 5 3 10 15 10 10
71.Brushhair 5 8 7 ll 9 2
72.Groom 4 o o o 1 o
73.Scratch 3 5 10 (*) 6 2 5
74.Genitalcontact o o o o o o
75.Handfumble 1 o o 1 4 4
76.Mouthfumble 5 5 2 9 7 11
77.Clothesfumble 9 15 11 22 22 23
78.Hitch o o o 10 2 4
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Table 5 24 `Wide' behaviour unlts
group Egroup Fgroup
conditions
categories 1 2 3 X 1 2 3 X
1.Uppersmile 22 21 34 36 25 23
2.0pensmile 9 9 4 15 13 4
.
3.Playnoise 19 4 24 (*) 2 4 12 (*)
4.Talkingbetweenchildren 389 451 436 215 279 210 (*)
5.Lookaround/distance 32 31 35 46 39 35
6Watch' 13 12 9 4 10 4
277 276 268 241 270 248
8.Contactapparatus 44 65 37 * 29 41 47 (*)
9.Physicalcontactbetweenchildren 50 49 55 104 86 67
10.Walk 116 128 90 108 108 74 (*)
11.Run 30 30 19 43 26 15
12.Climb/slide 36 69 35 80 44 55
13.Chase/free/grouprun i 2 o 4 o o
14.0bjectexchange 25 22 20 25 20 10
15.Push/pull 1 1 3 5 18 6 (*)
16.Kick/throw/hit 5 o 8 12 17 44
17.Pedal/propel 20 17 20 8 9 23 (*)
18.Finemanipulation 17 24 26 5 9 5
19.Grossmanipulation 1 1 4 4 3 o
20.Physicalaggression 3 7 1 3 7 9
21.Antagonisticbehaviour 15 8 10 5 10 4
22.Suck 8 13 13 o 2 6
23.Facecontact 33 21 43 43 35 34
24.Auto-manipulation 51 47 66 98 81 97
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Table 7 Gender differences in the choice of companion
group Egroup Fgroup
gender
categories boys girls X boys girls X
IAIone. 74 29 *** 92 69 (*)
2.Smallparallel 21 38 (*) 37 58 ***
3.Largeparallel 14 31 * 19 38 *
4.Samesexpair 38 46 14 30 *
5.0ppositesexpair 2 1 7 7
6.Subgroupofthree 38 34 19 16
7.Subgroupoffourormore 25 24 23 2 ***
8.Parallelplay 34 69 *** 149 236 *
9.Groupplay 104 105 164 84 ***
10.Meansubgroupsize 2.91 2.93 2.92 2.18 ***
11.Samesexchoice 87.21 94.13 * 75.26 63.36
















(D The choice of companion
  1. Gender effect
   Table 7 shows total occurrence and significant variation levels of gender differ-
ences jn the choice of companion. The total number of significant categories over the
two groups was 11 and this figure is over the chance level shown in Table 6.
   The common categories in groups E and F were `Large parallel subgroup' and,
`Parallel play'. The T-test was done on these two categories. After the T-test, it
became clear that these two categories occurred significantly more often among girls
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than boys.
  2. The interaction of gender and the amount of play equipment
   Table 8 shows the total occurrence of particular choices of companion and the
number of choices showing significant variation. In this table, the left side figure for
each condition was the choice by boys and the right one by girls. There were two
significant categories in the E group and three in the F group. The sum of significant
categories was five and this figure was over the chance level. The common category
in both groups was `subgroup of four or more'. After the T-test, it became clear that
there was a significant variation in the E group at the 5 per cent level, between boys
and girls under the three-toy condition; and between the two-toy and three-toy
conditions, and the three-toy and one-toy conditions for girls. In the F group, there
was significant variation at the 5 per cent level between boys and girls under the one
-toy and two-toy conditions.
Table 9 Gender difference in the choice of play
group Egroup Fgroup
boysgirlsX boysgirlsX
1.Tableplay 1960*** 978***2.Wendyhouse 2032* 28323Doll. 1463*** 1514











19.Noactivity 4727 13720.0ther 1510
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@ The choice of play
  1. Effect of gender
   Table 9 shows the total occurrence and the number of significant variations
between boys and girls in the choice of play. The figures show the choice of play by
boys and girls irrespective of toy conditions.
   There are ten significant categories in the E group, and six categories in the F
group. This figure is over the chance level. The common significant categories were
`Table play', `Tricycle', `Blocks' and `Miscellaneous play'. After a T-test on these four
categories, it became clear that there were a significant difference at the 1 per cent
level or less than this level between boys and girls in both E and F groups. It became
clear that boys chose `Tricycle', `Blocks' and `Miscellaneous play' more than girls, and
that girls chose the activity of `Table play' more than boys.
  2. The interaction of gender and the amount of play equipment
    Table 10 shows the total occurrence of the choices of play (activity) under various
Table 10 Choice of play under the three conditions of play equipment
group E group F group
amountofplay
.Categoriesequlpment 1 2 3 EX 1 2 3 EX
1. Tableplay 5, 21 3, 18 11,21 2, 16 1, 21 6, 41 *
2. Wendyhouse 6, 9 8, 10 6,13 5, 12 10, 14 13, 6 *
3. Doll 4, 16 8, 21 2,26 6, 13 4, 1 5, o *
4. Plasticteaset 5, 9 8, 7 2,10 (*) 3, 8 4, 8 8, 5 (*)
5. Slide 7, 4 11, 10 4,7 12, 10 11, 7 10, 8
.
6. Toychest o, o o, o o,o o, o o, o o, o
7. Tricycle 7, o 11, o 17,O * 3, o ll, 1 l8, o ***
8. Books o, 4 o, 2 2,O o, 5 o, 1 1, o *
9. Woodenblocks 3i, 2 12, o 8,O *** 13, 2 11, 4 3, 1
10. Telephone 2, o o, o 1,1 o, 1 o, 4 1, o
11. Musicalinstruments o, o 1, o o,o 2, o 4, 3 4, 1
12. Pram o, o 1, o o,o o, o o, o o, o
13. Rough-and-tumbleplay o, 1 2, ! 1,O 1, o o, o 2, o
14. Miscellaneousplay 4, l 4, 2 6,O 20, 9 16, 13 15, 6
15. Fantasyplay 15, 5 5, 2 14,3 2, o 3, 1 o, 1
16. Unusualuseofapparatus o, o l, o o,o (*) 1, o 9, o 2, 1
17. Roomfittings 5, o 7, 2 7,O 2, 1 3, 2 2, 1
18. Talking o, 5 3, 2 4,1 1, 1 1, 2 1, 2
19. Noactivity 15, 6 18, 8 14,13 4, 2 6, o 3, 5
20. Other 3, 1 8, 2 1,O 7, 4 2, 5 6, 1
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Table 11 78 `Narrow' behaviour units and gender
group Egroup Fgroup group Egroup Fgroup
gender gender
Categories boysgirlsX boysgirlsX Categories boysgirisX boysgirlsX
1.Simplesmile 2329 4845 40.Chase/freegrouprun 12 40
2.Uppersmile 3740 3747 41.Playbest 10 20
3.0pensmile ll11 257* 42.Point 4021* 2418
4.Pucker 151*** 155 43.Showobject 93 O6*
5.Crylscream 70 85 44.Holdoutobject 44 24
6.Chuckle Ol 23 45.Giveobject 816 99
7.Squeal 1011 2511(*) 46.Receiveobject 147 1912
8.Playnoise 443*** 162* 47.Pickupobject 317372 264275
9.Talkingalone 294* 6842 48,Putdownobject 267321 250237
10.Talkingparallel 3725 1414 49.Holdobject 12694** 74129***
11.Talkingtochild 415320* 226219 50.Carryobject 131* 74
12.Talkingfromchild 277264 126133 51,Pushobject 50 99
13,Lookaround 2211 4238 52.Pullobject oo 101(*)
14.Lookindistance 4124 2119 53.Kickobject 20 103
15.Watchchild 2112 117 54,Throwobject 11O* 117
16.Glanceatchild 173189 175182 55.Hitobject 14O 402(*)
17.Glanceatobserver 4537 3456(*) 56.Pedal 35O*** 27O***
18.Lookatchild l4383*** 9554* 57,Propel 22O** 13O**
19.Lookatobserver 1712 72 58.Finemanipulation 1552*** 217
20.Stareatchild 14390* 149104* 59.Grossmanipulation 6O* 52
21.Stareatobserver 105 163 60.Physicalaggression 11O'** 181**
22.Contactapparatus 7175 3285*** 61.Dominate 76 Ol
23.Holdhands
withchild 02 20 62.Disputeobject 3O' 74
24.Physicalcontact
tochild 3239 6960 63.Failtotakeobject 20 22
25.Physicalcontact
fromchild 3744 6858 64.Submit 105 3O(*)
26.Stand 230173* 207202 65.Suck 322* 62
27.Sit 191144*** 170125* 66.Tongue/lips oo 1913
28.Kneel 8565 4125* 67,Rubeyes 1019 1011
29.Crouch 7758 5132(*) 68.Nosecontact 179 1019*
30.Lie 334*** 1516 69.Earcontact 10 22
31.Walk 204130** 171119* 70,Handtoface 513 2015
32.Shuffle 1210 2216 71.Brushhair 812 157
33.Run 5029 4836 72.Groom 04 10
34.Jump/hop 3128 4415** 73.Scratch 612 94
35.Skip 212* 27 74.Genitalcontact oo oo
36,Climb 4236 7647(*) 75.Handfumble Ol 54
37.Slide 3329 2432 76.Mouthfumble 75 1017
38.Crawl 91* 123(*) 77.Clothesfumble 2015 4324(*)39.Wrestle/tumble oo oo 78,Hitch oo 16O**
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conditions of the amount of play equipment available, and the number of significant
varlatlons.
   There were two significant categories in the E group and five categories in the F
group and the total of seven is over the chance level. The common significant category
was `Tricycle'. After a T-test on this category, it became clear that in the E group,
boys chose `Tricycle' more than girls under all three conditions, while the choice of this
play equipment decreased with the reduction of the amount of play equipment in boys.
In the F group, boys chose `Tricycle' more than girls under the two-toy and three-toy
conditions, and the choice of this play equipment also decreased with the reduction in
the amount of play equipment.
@`Narrow' behaviour units
  1. The effect of gender
   Table 11 shows the total occurrence of the 78 `narrow' behaviour units for boys
and girls in each group and the number of significant variations. There were 22
significant categories in the E group, and sixteen in the F group. The sum of
significant categories for both groups was 38, and this figure is over the chance level.
The common categories were `Play noise', `Look at child', `Stare at child', `Sit', `Walk',
`Hold', `Pedal', `Propel' and `Physical aggression'. The T-test was done on these
categories. `Play noise', `Look at child', `Walk', `Pedal', `Propel' and `Physical aggres-
sion' were shown more often by boys. `Hold' occurred more often among boys than
girls in the E group, and vice versa in the F group, so we cannot say that there is a trust
effect for `Hold'. `Stare at child' and `Sit' showed a significant difference only for the
E group, so we cannot say that these are trust effects either.
  2. The interaction between gender and the amount of play equipment
   Table 12 shows the total occurrence of `narrow' behaviour units for boys and girls
under all toy conditions. The figures on the left side show the frequency of occurrence
among boys and the right side shows the girls' case.
   There were 7 significant variations in the interaction between gender and the
amount of play equipment for the E group and 5 categories for the F group. The sum
of significant categories was 12 and was over the chance level. The common category
was `Sit'.
   After the T-test, it became clear that for the E group, there were more occur-
rences of `Sit' among boys than girls under the one-toy condition and the occurrence
of this category among boys decreased significantly with an increase in the amount
play equipment from one-toy to three-toys. On the other hand, in the F group,
occurrence of `Sit' increased significantly with an increase in the amount of play
equipment both between one-toy and two-toy, and between one-toy and three-toy
conditions. In the F group, the occurrence of `Sit' showed a significant gender
difference. Among girls in the F group, the occurrence of this category decreased with
an increase in the amount of play equipment between the one-toy and two-toy
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Table i2 78 `Narrow' behaviour units under three conditions
group Egroup Fgroup
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(Table 12 Cont.)
group E group F group
condition
.categorles 1 2 3 EX 1 2 3 EX
39. Wrestle/tumble o, o o, o o, o o, o o, o o, o
40. Chase/free
grouprun
o, o 1, o o, o 4, o o, o o, o
41. Playbest o, o o, o 1, o 1, o 1, o o, o
42. Point 6, 11 13, 14 21, 6 * 11, 7 9, 4 4, 7
43. Showobject 4, o 3, 1 2, 2 o, 1 o, 3 o, 2
44. Holdoutobject 2, 2 1, 1 1, 1 o, 1 o, 2 2, 1
45. Giveobject 2, 7 4, 3 2, 6 4, 5 3, 3 2, 1
46. Receiveobject 5, 1 6, 3 3, 3 10, 4 5, 4 4, 4
47. Pickupobject 108, 96 128, 143 81, 133 95, 90 87, 97 82, 88
48. Putdownobject 93, 76 119, 124 55, 121 90, 66 89, 95 71, 76
49. Holdobject 44, 30 40, 30 42, 34 19, 44 25, 34 30, 51 **
50. Carryobject 5, o 3, 1 5, o 2, o 4, 3 1, 1
51. Pushobject 1, o 1, o 3, o 1, 2 3, 6 5, 1
52. Pullobject o, o o, o o, o 1, 1 9, o o, o *
53. Kickobject o, o o, o 2, o 1, o o, 3 9, o (*)
54. Throwobject 5, o o, o 6, o 4, 6 o, o 7, 1
55. Hitobject 10, o 4, o o, o 1, o 14, o 25, 2
56. Pedal 14, o 12, o 9, o 7, o 5, o 15, o
57. Propel 6, o 5, o 11, o 1, o 4, o 8, o
58. Finemanipula-
tion
4, 13 5, 19 6, 20 o, 5 o, 9 2, 3
59. Grossmanipu-
lation
1, o 1, o 4, o 4, o 1, 2 o, o
60. Physical.aggresslon 3, o 7, o 1, o 3, o 6, 1 9, o
61. Dominate 5, 2 1, 3 1, 1 o, o o, o o, 1
62. Disputeobject 2, o 1, o o, o 2, o 5. 2 o, 2 (*)
63. Failtakeobject o, o 1, o 1, o 1, o 1, 1 o, 1
64. Submit 5, 1 1, 1 4, 3 2, o 1, o o, o
65. Suck 6, 2 13, o 13, o o, o 1, 1 5, 1
66. Tongue/lips o, o o, o o, o 6, 1 7, 2 6, 10
67. Rubeyes 2, 6 5, 1 3, 12 o, 4 9, 2 1, 5
68. Nosecontact 9, 2 3, 1 5, 6 7, 5 1, 2 2, 12 **
69. Earcontact o, o 1, o o, o 1, o 1, o o, 2 (*)
70. Handtoface 3, 2 o, 3 2, 8 10, 5 6, 4 4, 6
71. Brushhair 1, 4 4, 4 3, 4 9, 2 5, 4 1, 1
72. Groom o, 4 o, o o, o o, o 1, o o, o
73. Scratch 1, 2 2, 3 3, 7 5, 1 o, 2 4, 1
74. Genitalcontact o, o o, o o, o o, o o, o o, o
75. Handfumble o, 1 o, o o, o 1, o 2, 2 2, 2
76. Mouthfumble 2, 3 5, o o, 2 * 4, 5 3, 4 3, 8
77. Clothesfumble 2, 7 11, 4 7, 4 * 14, 8 15, 7 14, 9
78. Hitch o, o o, o o, o 10, o 2, o 4, o
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3.Playnoise 4434.Talkingbetweenchildren 692582 352352









16.Kick/throw/hit 13O 611217.Pedal/propel 57O*** 40O***18.Finemanipulation 1552 21719.Grossmanipulation
20.Physicalaggression 11O21.Antagonisticbehaviour 2211
22.Suck 32223.Facecontact 4156 5854
24.Auto-manipulation 7490 160116(*)
conditions, and between the one-toy and three-toy conditions.
@`Wide' behaviour units
  1. Effects of gender
   Table 13 shows the total occurence of the 24 `wide' behaviour units and gender
differences. The figure shows the total occurrence of each unit for each group
irrespective of toy condition. Four categories showed a significant difference in the E
group, and 6 categories in the F group did so. The sum of significantly varying
categories was ten, and this figure was over the chance level. The common category
was `Pedal/propel'.
   After a T-test, it became clear that `Pedal/propel' occurred significantly more
often among boys than among girls in both groups.
A Study of Play in Preschool Children 119
Table 14 24 `Wide' behaviour units under three conditions
group Egroup Fgroup
1 2 3 EX 1 2 3 EX
1.Uppersmile 12,10 7,14 18,16 17,19 10,15 10,13
2.0pensmile 6,3 5,4 O,4 14,1 8,5 3,1
3.Playnoise 18,1 3,1 23,1 (*) 1,1 3,1 12,O *
4.Talkingbetweenchildren 216,173 243,208 233,203 107,108 144,135 101,109.
5.Lookaround/distance 23,9 16,15 24,11 23,23 22,17 18,l7
6Watch.
10,2 10,2 1,8 *** 4,O 3,7 4,O (*)
child 145,132 171,105 143,125 137,104 156,114 126,122
8.Contactapparutus 24,20 31,34 16,21 10,19 11,31 11,36
9.Physicalcontact
betweenchildren 19,31 20,29 30,25 63,41 41,45 35,32
10.Walk 79,37 69,59 56,34 63,45 59,49 49,25
11.Run 21,9 16,14 13,6 24,19 l4,12 10,5
12.Climb/slide 28,8 33,36 14,21 42,38 27,17 31,24
13.Chase/free/grouprun O,1 1,1 o,o 4,O o,o o,o
14.0bjectexchange 13,12 14,8 8,12 14,11 8,12 8,8
15.Push/pull 1,O 1,O 3,O 2,3 12,6 5,1
16.Kick/throw/hit 5,O o,o 8,O 6,6 14,3 41,3
17.Pedal/propel 20,O 17,O 20,O 8,O 9,O 23,O (*)
18.Finemanipulation 4,13 5,19 6,20 O,5 O,9 2,3
19.Grossmanipulation 1,O 1,O 4,O 4,O 1,2 o,o (*)
20.Physicalaggression 3,O 7,O 1,O 3,O 6,1 9,O
21.Antagonisticbehaviour 12,13 4,4 6,4 5,O 7,3 O,4 (*)
22.Suck 6,2 13,O 13,O o,o 1,1 5,1
23.Facecontact 14,14 13,8 13,30 27,16 23,12 8,26 **
24.Auto-manipulation 20,31 31,16 22,43 *** 67,31 52,29 41,56
  2. The interaction between gender and the amount of play equipment
   Table 14 shows the total occurrence of the `wide' behaviour units under all three
toy conditions for boys and girls. The left figure is for boys and the right figure is for
girls. There were two categories showing a significant variation in the E group and
there were two in the F group. The sum of significant categories was four and this
figure is over the chance level. But there was no common category, so there was no
trust effect shown.
  3. Location in the space
   Fig. 1 shows the location of children in E group under the first presentation of the
one-toy condition, while Fig. 2 shows that of F group under the first presentation of













    .
 .
      .
  -e       ..
 .
























Fig. 1 Location in space of E group under the one-toy condition
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Fig. 2 Location in space of F group under the three-toy condition
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Wendy house, Slide, Table and Blocks, respectively.
   Even though children, especially younger ones, show a very wide range of individ-
ual differences, many common characteristics were observed in the two groups'
behaviour under each condition.
   The children in both groups did not use the whole space and gathered around the
fixed play equipment. This was true regardless of the amount of play equipment. So,
there remained unused play equipment, especially in the three-toy condition.
Consideration
   The present study was performed to investigate the relationship of the behaviour
of the youngest age group of kindergarteners to the amount of play equipment; gender
differences under three toy conditions; and the location in space during play.
   Considering each group as a mixed gender group, were not shown significant
differences between the two groups in the choice of companion. But, analysed by
gender, it became clear that girls play more often in `Large parallel subgroup' than
boys under all toy conditions, and the girls play more often in parallel than boys under
the three-toy-condition. So, the children's choice of companion is not affected by the
amount of play equipment, but affected by gender.
   Smith (1977) studied the subgroup size in a playgroup and he divided the children,
whose ages ranged from two-and-a-half-years-old to five-years-old into three age
groups - two-and-a-half-years-old to three-and-a-half-years-old; three-and-a-half
years-old to four-and-a-half-years-old; four-and-a-half-years-old and over. Each
group consisted of 16 children (eight boys and eight girls) . For the youngest age group,
play was mostly in pairs with a level of nearly 60 per cent. Even in the middle age
-group pair play was at a level of 50 per cent. In the oldest age group in Smith's study,
pair play decreased to 35 per cent, while groups of three, four or five became common.
   Group size seems to grow with increasing age as a general tendency (E. H. Green.,
1933; Moriya, M., 1959; A. Yoda., 1959) . Comparing the present study to Smith's result,
our three-year-old children played in large parallel sub-group (play with 3 or more
children) more than the three-year-olds that he studied. This result is important
because it seems that there is a very close relation between subgroup size and social
-cognitive competence (Asher and Hymel, 1981).
   In each group, children chose `Tricycle' more often than other play as the amount
of play equipment increased. Boys preferred `Tricycle', `Blocks' and `Miscellaneous
play' more than girls, and girls preferred `Table play' more than boys, in both groups.
It seems that gender greatly affects the choice of play, even among children in the
youngest age group in a kindergarten.
   Tanaka, M. et al., (1983) observed the effect of gender difference on the choice of
play in four groups of children and came to the conclusion that gender difference
increases with age. Boys over three-years old rarely play with dolls or fabrics, and
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girls over this age rarely use drums or balls.
    Our results coincide with Tanaka's. Even though the kindergarten studied in our
research permits `child-centered play' and does not force children to play with children
of the same gender, children's differences in choice of play by gender appear from a
very early age.
    Under the 1-toy condition, in both groups, children tended to play in the places
where the play equipment was not located. This was caused by the lack of play
equipments children who had no toys played without using toys, running around the
observed space with more than three companions. With an increased amount of play
equipment, play using the space where the play equipment was not located was
scarceiy observed. Location in the space did not vary with toy condition. It seems that
children's location in space closely relates to the space density and that space density
affects children's social-competence.
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